Many self-attending patients make inappropriate use of accident and emergency departments.
INTRODUCTION
In the Netherlands, patients are supposed to consult their GP for all new health complaints. During the day they can visit the general practice in which they are registered, and after office hours they can go to their local primary care service. If the GP is of the opinion that specialist care is necessary, the patient will be referred accordingly.
Nevertheless, many patients immediately seek medical help in a hospital. Of all the patients who attend an accident and emergency department in large Dutch hospitals, 70% do so on their own initiative, without being referred by a GP or brought in by ambulance. 1 These self-attenders do have an acute medical problem, but they are not always in need of acute medical care. This behaviour leads to inappropriate use of healthcare services, and results in increasing waiting time for patients in the accident and emergency department. This phenomenon is not only seen in the Netherlands: it is an international problem. 2, 3 The majority of such self-attenders might be treated more adequately by a GP, and treatment is more efficient if the 'right' problem is treated by the 'right' doctor. Studies have been undertaken to investigate the determinants of inappropriate use of the accident and emergency department. Some authors conclude that health-seeking behaviour might be improved; others expect it to meet with limited success. 4, 5 Dale et al compared the costeffectiveness of GPs, registrars, and senior house officers in the treatment of primary care patients in an accident and emergency department. 6 They identified important benefits of GP involvement in terms of resource utilisation with no detrimental effect on outcome. Cost-effective substitution of primary by secondary care resources was also described by Roberts and Mays and Lee et al. 7, 8 The present study developed a new care method based on two elements:
• involvement of a GP in the accident and emergency department; and • appropriate allocation of patients to either the GP or the accident and emergency department physician according to the new Nederlands Triage Systeem. 9 The study aimed to determine whether this new care method in an accident and emergency department of a busy academic city hospital (the VU University Medical Center, Amsterdam) was more effective than usual care in terms of greater patient satisfaction, fewer additional examinations, shorter waiting and process time, and maintenance of the quality of care. The study was carried out during day time because the waiting time for self-attenders during regular hours increased up to 4 hours at the hospital of the VU University Medical Center; at the same time GPs were present at the university general practice during regular hours.
METHOD

Design
A before and after comparative study was carried out of the implementation of a new care method in the accident and emergency department of a university medical centre in the city of Amsterdam.
Population
From 1 November 2006 to 30 April 2007, 2102 patients who attended the accident and emergency department on weekdays during the day (10.00-17.00 hours) were invited to participate. The exclusion criteria were: referral by a GP, brought in by ambulance, under 16 years of age with no legal guardian present, insufficient knowledge of the Dutch language, and mentally impaired. A total of 1527 patients were willing to participate in the study. 
Intervention
Usual care method. In the usual care method, selfattenders checked in at the reception desk. The receptionist asked the patient a number of medical questions to determine whether there was an acute life-threatening health problem. If so, a nurse immediately accompanied the patient to see a doctor. If not, the patient was invited to participate in the study, received oral and written information, and was asked to give informed consent. Thereafter the patient was treated by the accident and emergency department doctor.
New care method. In the new care method, the selfattender checked in at the reception desk and was immediately directed to the triage nurse. After triage, the nurse allocated the patient to either the GP or the accident and emergency department physician, according to the Nederlands Triage Systeem. In the latter case, the nurse determined whether the patient could wait or had to be seen immediately by the accident and emergency department physician. All patients who were not immediately in need of emergency help were asked to participate in the study, after giving informed consent. Patients allocated to the GP were seen by either a GP or a GP trainee. The GP trainee was supervised by a GP. All participating patients (allocated to GP and to physician emergency department) were included in the analysis.
Measurements
For all self-attenders, the reason for the visit, the symptoms, and the medical history were recorded by the receptionist on a standardised form. The following demographic data were also collected: age, sex, nationality, level of education, and
How this fits in
Internationally, the inappropriate use of the accident and emergency department is a problem. Previous studies show that in the Netherlands 70% of all patients attending an accident and emergency department do so on their own initiative, seeking medical help for a problem that does not always need acute care. The majority of such self-attenders might be treated more adequately by a GP. This study developed a new care method, adding a GP to the staff of the accident and emergency department and triage by a nurse. The results of this experimental study show that this new care method had a very positive impact on patients' satisfaction, time management, efficiency, and cost-effectiveness of care, with no decrease in the quality of diagnosis.
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British Journal of General Practice, October 2010 e380 comorbidity. Any other visits to the accident and emergency department during the trial period were also registered.
Patient satisfaction was measured with the validated patient satisfaction emergency department questionnaire developed by Visser and modified and used by the Erasmus University Medical Center in Rotterdam. 10 After their visit, all patients were asked by the research assistants to fill in the questionnaire immediately. Alternatively, they could take the questionnaire home and return it by mail, or they could receive an electronic version of the questionnaire and return it by email.
Data on process time were collected from the patient charts. Administrative personnel recorded the time of the patient's arrival and departure, and the physician recorded the time at which the consultation started and ended. The process time (from arrival until departure), and the treatment time (from start of consultation until departure) were calculated. Data from the hospital financial administration and medical office (a database used in the accident and emergency department to record requests for additional examinations) were collected to determine the use of additional diagnostic tests.
To evaluate the quality of the diagnosis, the GPs with whom the patients were registered were sent a letter informing them about their patient's diagnosis and were asked to verify the accident and emergency department diagnosis. If the GP's diagnosis was not concordant with that of the accident and emergency department, the two diagnoses were compared. This assessment was carried out independently in the new care method by two blinded researchers. If they did not agree, a third physician made an informed decision.
Potential confounders such as diagnosis, disease severity, and comorbidity were carefully recorded by the accident and emergency department physicians.
Statistics
Independent sample t-tests were used to compare time scores for both methods.
The sample size was calculated with the aim of detecting a relevant difference in the overall score for patient satisfaction. The study aimed to identify an increase of 10% (from 65% to 75%) in patients who scored at least 6 out of 10. With a one-sided statistical significance of 5% and a power of 80%, two groups of 258 patients were needed to test the hypothesis that the experimental condition was better than the usual care method. A two-tailed test would require two groups of 329 patients. In order to detect relevant differences in interval or continuous scales it was decided to enrol 500 patients per experimental condition.
RESULTS
Patients
A total of 2102 patients visited the accident and emergency department during the study period. Of the 1823 (87%) who were eligible for participation, 1527 (73%) were willing to participate in the study ( Figure 1) ; 832 patients were included during the control period and allocated to usual care, and 695 patients were included in the experimental period. In the intervention group, 84% were allocated to the GP and 16% primarily to the accident and emergency department physician. The two groups (control and intervention) were compared with regard to the distribution of demographic characteristics and diagnoses, in order to check for potential confounding. The baseline characteristics are shown in Table 1 . Patients in the two groups were comparable.
Patient satisfaction
The patients treated with the new care method were significantly more satisfied with their accident and emergency department visit, and particularly so with regard to treatment received from the doctor and the nurse. Satisfaction with regard to factors that were stable over the two methods was similar (such as access to the hospital or treatment by other Original Papers disciplines). The results of the mean scores per item are shown in Table 2 .
Additional diagnostic tests and therapeutic treatments
Additional diagnostic tests were carried out for 45% of the patients in the usual care method versus in 32% in the new care method. This is a difference of 13% (P<0.001). Table 3 lists the diagnostic tests requested by the doctors and executed by laboratory assistants. The percentage of patients who had X-rays in the usual care method was 42.8%, and in the new care method it was 29.8%, (P<0.001).
With regard to therapeutic treatments (for example, incisions and stitches), 48.5% of the patients in the new care method received no treatment, compared to 40.5% of the patients in the usual care method (P = 0.0013).
Aftercare
The study also investigated who the patients were referred to for aftercare: the number of patients referred to their GPs for aftercare increased by 17% in the new care method, and the number of patients referred to outpatient clinics decreased by 17%.
Quality of the diagnosis
Data on 1105 patients were available to assess the quality of the diagnosis (GP-accident and emergency department concordance versus discordance of diagnosis). The frequency distribution of diagnoses is presented in Table 4 . Eight patients in the control group (1.3%) had a relevant different second diagnosis made by their own GP, compared to seven patients in the experimental group (1.5%). Table 5 shows the specific accident and emergency department diagnoses that were discordant with the GP diagnoses. In the two conditions, the proportion of concordance and the characteristics of the discordant diagnoses were comparable, and there was no indication of any decrease in diagnostic quality in the experimental condition. The two researchers agreed in all cases of relevant discordance.
Process and treatment time
The mean process time in the accident and emergency department was 93 minutes during the usual care period and 69 minutes during the intervention period. The difference of 24 minutes is highly significant (P<0.001). The mean treatment times were 60 and 35 minutes, respectively (difference 25 minutes), and this difference was also highly significant (P<0.001). The distribution of treatment time in blocks of 10 minutes is shown in Figure 2 and Table 6 . In the usual care method, 20.1% of all accident and emergency department patients had been treated within 20 minutes, and 57% had been treated within 1 hour. In the new care method, 55.8% of all accident and emergency department patients received treatment within 20 minutes, and 80.1% received treatment within 1 hour. In the interpretation of the time differences, the GP has to be considered as an addition and not a substitution of staff members. and emergency department was carried out, evaluating the involvement of a GP in the staff of the accident and emergency department and triage by a nurse. This new method turned out to be considerably more satisfying for patients and much more effective than usual care in terms of waiting time and treatment time, without decrease in the quality of diagnosis.
DISCUSSION
Summary of main findings
Strengths and limitations of the study
The before and after design allowed this study to be carried out in a busy accident and emergency department. A randomised clinical trial would have caused many practical problems, and would also have disturbed the daily practice in an unacceptable way. It was expected that a before and after design would lead to a good response rate, which was, indeed, the case. A randomised controlled trial design would have been the design of choice in order to guarantee comparability of the two study conditions. However, evaluation of the baseline characteristics of the patients in the two categories showed that they were highly comparable under the design chosen.
The experimental condition of the study was open to patients and staff. A beneficial effect of being under study (Hawthorne-effect) could have occurred, but probably equally in both conditions. It was not expected to bias potential differences in effect.
In the experimental condition, a GP was added to the usual staff (five members). This increased the human capacity of the staff. Of course, this addition in itself will have an effect of decreasing the total accident and emergency department process time, but the observed decrease (25 minutes) exceeded by far any reduction in treatment time due to extra staff.
Patients expressed more satisfaction in the intervention group, with an emphasis on reception, treatment by the physician, and emotional support. Satisfaction with regard to two outcomes that had not been changed by the intervention ('care by other medical professionals' and 'access to the hospital') did not vary over the categories. This underlines the effect of the intervention on patient satisfaction.
Comparison with existing literature
The inappropriate use of accident and emergency departments has been discussed widely. 2, 5, [11] [12] [13] However, health providers and patients have different opinions about the appropriateness of accident and emergency department use. General societal and cultural factors determine healthcare-seeking behaviour, and interventions to reduce the amount of inappropriate use are expected to fail. Therefore, the strategy should focus more on enhancing adequacy of care, and less on matching healthcare-seeking behaviour to the services. The care should preferably be adapted to meet the demands.
Implications for future research and clinical practice
It is interesting to see that GPs can improve the efficiency and effectiveness of the care provided in the traditionally hospital-related accident and emergency department. Further analysis of the elements that contribute to the effectiveness of the GP care has to be undertaken. It can be assumed that they are related to the way in which GPs deal with diagnostic uncertainty, their emphasis on the informative value of the medical history of the patient, and their use of time to monitor the natural course of symptoms. Inappropriate accident and emergency department use is handled more effectively with this strategy than with interventions directed towards changing the healthcare-seeking behaviour of patients. It is hoped that the study findings will lead to the adaptation of accident and emergency department care models and more experiments in care provision in which the collaboration of medical specialists and GPs will be equally successful.
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